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(54)Title: PYRIMIDINE DERIVATIVES 




(57) Abstract 

Pyrimidine derivatives represented by general formula (1) and salts thereof exhibit inhibitory activities against the production of Th 2 
type cytokines such as IL-4 and IL-5, thus being useful as remedies for allergic diseases, autoimmune diseases such as systemic lupus 
erythematosus, acquired immunodeficiency syndrome (AIDS) and so on. 
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io mmm 

me>«^"5^(D/\>>W\ 0 - TTO (Th) m^^-i h^3-f XDiSCJ^OTh 
1 ^Th2(D-y-^tz^ MZ:frJgLfc (J. Immunol. (1986) 136 : 2348-2357) „ Th 

15 i h^j-r >t ltw, >£-n-r^>2 (i l-2) ^v^-7in 

>r (IFN-r) ^tf^tf^tlSo Th2^-fW ^vtuii, 

□-r+>4 (il-4) , -r>^-p-r*>5 (il-5) . -o^-p-r + vio 

(I L - 1 0) , ^>^-n^4V13 (IL-13) ^tf^tf^ttSo 
4BT?H;, C(DTh 1/Th 2 CD5HS<D% ^C^U/N'-TIBUfiW^-by 

J3S(D+t^-tz»y h^^ZM-^L■Ct^S^^t^^li^ N e ) , ^tl^flS l"Th HftkD$6& 
J&gJ, rTh2iffl(D3«ffiJ&£j Scfc^C&ofco Th 1 1II<D&^5^<D3E 

#^^-Tt(Dt UT«, T h 1 (Dg&fbCffo-Cl4$tl§ ^ >^ - 7 x □ > r 
(IFN-r) , >f>2-CK*>2 (IL-2) ^W9--r h*-r>T?3D«„ dJl^ThlSJ 
25 ^ ^VB, ^^□^7-^-^5 1 ^ : 7>'^^-0J!S^<D^tt'fk^#Lfe^, 
^(D^fb^^O^T-y^^^^tlS IL-12^t:ic£3£e>&:3Th 1 (Dtg&fb 
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thCDHLTlL Th2(D?St£fbtZ^oTg|^$n5 IL-4, IL-5#(7)+M bti^y 

t*&s„ c:ne>Th 2S+t^ h^-r>^ BMffifrt>(Dtfifcmtk (igE^*£# 

5 Th2B> WTC^SJ^^C IL-4 ^ IL-5 £Oofc7 WMr-SfSCM-S-'TS 
5o fli*.t£, Th 2S^ h*J>f V<Z)f^T335 IL-4 Blffli&C*fUT IgEtfMfc 

iswcaj^ vcam-1 (DJte^-^t^E-rs C7 7;u^>7 (1993) 29: 

10 1123-1128) „ ftjtfTS IL-4 Th 2 S ^OtfMLJtJIH^ LT fc&g $ftTO 
So IL-4 U< Th 21+^" >T£3 IL-5 fif&3c(D$HBt£U 

15 tLTU^o 

_Lf2CDTh2S+t-< h^-T>(D#te^e>, Th2S, igE^#:^j3E^m^ia#-r 

7 u;u^-:^jS(7)o-rn^ tsuflj u 7 uju^-ttjft^jsizfoHts^'^^aiaaT* 

*St^f»$tlTiN5o toI7l/K-Mtt, Th2«l(Di&«EJC&SF(D^^5iLai 
20 CjeHUfcj£BT-33 5fc#*e>ftT<^3 0 d(D«fc-5Ja:#^.tt, 7 UJl^H^lUD-J^ 
^SBT*3D55Rji^*Cfc^T, IL-4 ^ IL-5 ^CDTh 2^+t-T h^i-T V(Dgg£, £ 
3 ^ «T h 2 <Dft&tmi?&> 6 ftT C \ 3 d £ C tfitf btLT ^ So 

25 SMtlJl, 7l/J^-|4EI^^?&i, WS^Ctt, Th2flJ(D«^ 
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tl6^D^'J^FK5 0 6B:, T h 2(D*g&ft£»J^3<D£l^f 

20 fliSgStiTl^S (Medical Immunology (1988) 15 : 401) o fi£oT:_b!B(Dftl£Th 1 $J 
G>&Sj£g£*#®U Th2«J(D^6S*&SF$fflJSJ-r5l!IS'Jtt, B£$6gE05,m£*hr5 

W9-3 0 1 9 5 8fSWH¥8-l 3 4 0 4 4^J!ffl»C«— ftlfttfi'} -f 

25 h i fjcD^i^^it^ u Th2 mo^Mm^^mut s tr u s y>^#:«^ 



BNSDOCID: <WO_0012467A1J_> 



WO 00/12487 



PCT/JP99/04505 



10 



15 



MCDftmi&gZm&L, Th2fflOftffi&g&mil-tZZt:lZj:V)* Thl/Th2 

[1] 5* (1) 

2 VT NH-, 




D£<K R>tt, 55 (2) 

o 




(2) 



BNSOOCtD: <WO_0012487A1_I_> 



WO 00/12487 



6 



PCT/JP99/04505 



A N e>6 0)<£fii7;i/<r-;bS : mMWL3t) s h6(Di&m7 )\s*-)\,m ; #^t$c3fr 
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aci^e i o<nmm&&^tefttfiVi<Di&m7)\s*)m ; ^x-;us ; ^s?&3 
ib7M.mcomammm : ^^ac (=o r 9 r 9 &, K3R«ci^e>i 

& : Mt3^e)6a)I^7Mz;i/S ; mmL2>-frh§V>^9U7 
: J**»4#e> 1 0(Distrn7J\,*J\,7-)\s*)\s& ; SfcttOR 10 R 10 

6CDi&m7)^r-)m : ^*fsk3^e>6axa®7;u+-;bag ; #sR#3#e>6 

(DisOU7)\s*)^$:rc.te.$i : MWL4frh 1 0(7»^P7,/U+;U7Jl/+,'l^£^ 
t\ ) £3rTo ) R 6 te> *3R^:^*»l/) N e>l OOil^fcSu 

«#&*K0>i£&7;u*ji/£ : «3Sf«c6^e> l 0(D7'j-;uS ; Any^f ; 
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[i i] [i]#e>[i 03cN-rnx)Hzia«(Deu^yv^^*^^(D^^c^ 

[12] [ 1 ] #6 [ 1 0] l>-rft#C!2tt<D tf'J 5 y>^##^^«^(Dm^eff^ 

[13] * >r ^2 ^^/^-Tmmmcnftmft&tmisnM Lr^mmt^y uju^-tfe^ 
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10 R'CtJUX, 

A3RUId5W5 \^MWi2>nh\ Q(D^OU7 )Vtiy\ £. LTIS, UZfu 

;\°>, isOny^y^ "you^y^y^ is^n^y-y^ i/^a^zf^y, i/fn^ 
v^ymff : r^ft5^biO(D^^D7j^vj tun i^^D^vr 

15 [2. 2. 1] \Z*/OU C2. 2. 1] /v/*-5-x> % Yli/OU 

12. 2. 2] fcTS/^P [2. 2. 2] l~/\^n 

( h'J^^UV^JbP-r K) . ^x^y-l K ( MJ ^UV^JU/In^p 

20 fh7tKDWi>, ^ t 1 h\ ^ t 

^/fu>x^7Y K) , ^7y-i, l k 

25 cn^+m^uv;*;!/**^ K) , fiA'v- i. i -y***/ k (/v*+m^u> 
, [2. 2. l] s\zf$y % i -t^n^yOu [2 
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AJgCfcttS m&isfUTJltiy, gtfe^P7JIXr>, ffflfetf->^P7JU^> 

aH£flfc7JMfJH££ LTiZ. tfJA^^Jk x^;k n-^dtMk 2-^Dt°;u^ 
^tf^tlSo ^3R#1 #£3(D<giK7JI/:3^;toJI/7K:^l/g£ 

10 5j-+i/*JU7K-JU^l-fe>n«o 

R 2 . R 3 , R\ R 5 . R 6 , R\ R 8 , R 9 a«fcl/R 10 Ci}W5 Ri:^&£>0«:# 
mk(Dmn$Ll fr?> 1 0<Di£»7;U*JH6J t lilt ^Jpttf^Jk X^Jk 

t°;k i -y^Ji/x^Jk ^Jk i-^^;u^at°;k 2-^^;i/^p tMk ^> 

^Jk l-^^U^^k 2-^^;!/^^, 3-^^:Wk l-x^jl^ne 
15 ;k /\+S/;k l-^^U^V^k 3-^Jl^V^k 4 

-^Jl^y^Jk 1 -x^l/^Jk 2-xf Jb^Jk ^^Jk TT^^k ^ 

xjk ^i/ji^f^if e»nSo 

R 4 . R 5 , R 8 , R 8 33J:tfR 10 K:d3W-S ^m.mik2^hQ(D^m.'7)^ / T-)^] 
20 3 0 

R 4 , R 5 , R 8 , R«>&\fctfR 10 Cd3tt5 r^3R»3/)^'6fia)fi»7^^-;u« 
J £L-U£, fljTltf^nAJU+Mk ^x;k /0^x;b&<t*tfW«3*l3o 

R 3 . R 4 , R 5 , R 8 , R 9 . R 10 £cfcCJ\ R 3 £&Ht3^ifcl 1 0<7)i££g& 
^Utt^^(Digj^7;i/+>iU^(DS^S(D r^»3#e>8<B^S/?P7JU*JU*J 
25 £LT«, mxu^vayuti)^ */<7u7=f-)W i/0n^y^)W i/Vn^isfr 

R 4 , R 8 . R 9 £><££/R 10 ££U13 r#3&#4#e> 1 0m<D*sOnT)V*)\,7)\s* 
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^Jkx^Jk i/vn^^ju*?-)^ vou^v^u^^mifmihti^o 

io *u ^Jk x^Jk yuyf)w 1 -y^;kx?^k 

„ s-y^JU^Jk l -x^u;/n eVk /v+S/Jk ^^^/}^we»n5 0 

yy^jkfrji/A^-ok ^Jkx^Mu^i/A^-ok yif^;i/A* 

^-OMftf; r^SfSRl ft* 4(F)? ton* t LTH K + 

^^JU/Kxjk xh + ^;UTKxjk yabTM^i/tu^—J^ 2-7n£M* 

y, ^ntOi/Xj^^z^sy, y^juxjuy^-ji?^ : r£*3S?& l # £ 
25 5(Dy;bzi^^^;kKxjU7 = ySj i: LIU, y h^y^kKxjUTS y, x 
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-fk-a^I (2 1) tt**/Mt l ) >tSJfS$t*SdttZcfc»9fb^ (2 2) 

<b£-$> (22) tt, fb-£r% (2 3) £^&$1±, *£ffiik&fo (1) 
Si, fh7tKP77> (WTTHFtftt. ) > S>**+t>&tf&x-7^l/#jg8jE 
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Wtti u o AteZ<r)$mm&&&iJa lt t £ t ^ SJftifigG:, 0u*.&Mts# e>^©?» 

$H^?£2 

5 {k^tl (2 4) Mfr&4feF (2 3) £Sft£-t±T>fk"&% (2 5) $#5i:ttfl^5 

HF, yt+^>4^'©x-r;i/^, x^y-JK 2-^PAy-Jk 
JUteZCDTJ^-Jis&mm, DMF, 7-tz hx KUJU^ifOTiStt^^^AW-fe) 

iti&Q (2 5) ^4 3 7 7 >^x7'^SfE^t±2.^i:Ccfc»9*^'fb-a^ (1) 

4& y^r^-^v. x^uvyj zi-juyy^^x-^^^fcDx-^Ju^^^^ 

* fc, (25) 7 ^b^- HJ «7 A t h'J7i xJUtJs* ? ^ VI' 

STC-TSdtC.fc^Tt^^b^ (1) S#5Cttf^5. 7»MJ-5A 

20 j£IEB#e>3&$ft3o MJ 7iZM^7^ >Ccfc§M7n«, THF&^©I-t 
25 flISi-rSZfctfTrgrSo S^MIilLKl S^-Jk x^y-;k 2- 

^□/\V-ju^o)7;ni-^»ai, yx^ux-^MgcDx-^u&^jg. SfcMfc^ 
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UTK#-r5*§<8-C«f&0. 1 0 OmgCDfSH, ttf-£L<&m 1 1 0 Omg(D 



HJStfJl 1^-2- [ (2-757-5, 6, 7. 8-fh7t h'O + tl/'JV 



4— ?DP-5. 6. 7. 8-fh7tKPirt!/ l J>-2 — f 5 > (lOOmg, 
15 0.545 mmolK h 5 >(221mg. 2. 18mnol)*Jcfel/^ 7-;K3 ml)<DSKB 

^4 J CyUi/>x^jUX^^;i/^^(152mg, l.lOmmol) ^^-CjOAfeo 9 0*01? 

S/'J^yjl/^^A^n^ h^^-r- (3% MeOH/CHC13) U gCJ®<b&4&K98. 3 

20 mg. 72. 1%)£#£ 0 

'H-NMR (CDC 1 3 ) : S 1.30 (3H. t, J=7. 0Hz) . 1.78 (4H. m) . 2.30 (2H. m) , 2.55 

(2H. m). 4.20 (2H, m) . 4.24 (2H. q. J=7. 0Hz) , 4.76 (2H, bs) . 5.13 (1H. bs) . 
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) -N- (^^□/\4r^;u,/5 1 JU) 7 = > 



4 _/7 nn _ 5 6 7 g _- h - t Kn ^^ yu >-2-- (107mg. 
5 0. 58mmolK h 'J X^JU7 = >(221mg. 2. 18mmol), is<7 n/\+ ->Jl/p<^U7 ^ >(13 
2rag. 1. 17mmol)£><£tfn^y-;u(3 ml) 8 0 #e> 9 0°C"e4B#r^J^^ 

fr^fco mmmicDjjmzmcxmmm^n^, wm<k&fa(\Q2 mg. 67.9 



'H-NMR (CDCI 3 ) : <S 0.97 (2H. m) , 1.22 (3H, m) . 1.56 (1H. m) , 1.76 (9H. m) . 
10 2.21 (2H, m). 2.55 (2H. m) , 3.28 (2H. t, J=6.8Hz), 4.71 (1H, bt) . 5.03 (2H, 
bs). 

mmm3 ^^^-2- i (2-7 = 7-5, 6. 7. s-fh^tKn+tyuv 

-4 - -Ob) 7$y]-4->fM>^yi-h 



4-2PD-5. 6, 7. 8-fh7tKD + tyj>-2-r;i/7=> (117mg. 
0. 64mmo!K MJifJI/7=> (259mg. 2. 56mmol), dl CW ^y^JVJLX^JvmWM. 
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(250mg. 1.28mmol)fc^U : n^^y-;K2 m\)(Dm&m&8 0fr*>9 OVT'GBmK 

m^n^r^ mmmi(DjjmzmcTik&m&fti.\ essfb^c 104.3 mg. 72.1 %) 

1 H-NMR (CDC 1 3 ) .6 0.92 (6H, m) . 1.30 (3H. t, J=7. 1Hz), 1 . 60-1 . 70 (3H. m) . 1. 
5 79 (4H, m). 2.29 (2H, m) , 2.54 (2H. m) , 4.18 (2H, q, .J=7. 1Hz). 4.80 (1H. m), 
4.88 (2H, bs), 4.90 (1H, bs) . 

H»J4 N- (2-757-5, 6. 7. 8-fh7t KO=t 1 ty i J>-4-^JI/ 
) — N— (2-x h^^X^JI/) 7$> 



4-^nn-5, 6. 7. 8— r- h^t Kn+tyj>-2 — rJl/75> (lOOrag. 
0.545 mmolK h 'J ifJI/7 5 >(221mg, 2. 18nmol)d3d:tfy* f^^A? 5 K (2 
mDtDJKJSBR^^x t-+$/x^-JU7^X98 mg. 1. lOmmol) $M?S~C;!raz_£o 9 0°C 

15 WStir MJ^ATSStlU 5JIU 3&(Dig«£«ET@* Ufco 

^ -f ^TLC (10% MeOH/CHC13) Titles d £ 1Z£ OWMit^HsCAL 7 
mg. 32.4%)£#£ 0 

'H-NMR (CDC I a) : 6 1.22 (3H. t, J=6. 8Hz) , 1.80 (4H, m) , 2.23 (2H, m) , 2.59 ( 
2H. m). 3.53 (2H, q, J=6. 8Hz) . 3.62 (4H. m> . 5.17 (1H, bt) , 5.30 (2H, bs) . 

20 

mmms n- (2-7 = 7-5. 6. 7. 8-f h7tKn+tyjv-4-^^ 



10 
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4-2DP-5. 6. 7. 8-^ h^t KP+^-yj >-2 — OU7 5 V (lOOmg. 
0. 545mmol) JJcfcL^^^^T 7 5 VC2 ml)(D!S«^S 9 0X:-C4Bm&.WU RJfiftt& 

- (10% MeOH/CHC13) TiSSSU «jUS<b^(94. 5 mg. 78. 990 £#7c 0 
'H-NMR (CDCg : <5 0.93 (3H. t, J=7. OHz) , 1.36 (2H, m) , 1.63 (2H. m) . 1.78 ( 
4H. m). 2.31 (2H, m). 2.58 (2H. m) , 3.47 (2H. q, J=7.0Hz), 6.00 (1H. bs) . 6. 
03 (1H, t like). 7.34 (1H, bs) . 

mmm6 n- (2-757-5. 6. 7. 8-^ h^t Kn+^-yu>-4--rju 




15 1 H-NMR (CDCI 3 ):<5 0.89 (3H. m). 1.32 (6H. m) . 1.59 (2H, m) . 1.81 (4H. m). 2. 
21 (2H, m). 2.62 (2H. m) , 3.44 (2H. q, J=7.0Hz). 4.99 (1H, bs) , 5.73 (2H. br 
s). 

%M5ffl7 [ (2-75/-5. 6. 7. 8-f h7t KD^Ptyj V 
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4-^PD-5. 6. 7. 8-^ h^t KP+3»-y i ;>-2--r;i/7= > ClOOmg. 
0.545 mmol), h 'J x^JUT 7 5 >(221mg. 2. 18mmol) £>d;tfy.* ^JU/I^UAT 5 K C 
5 4 m\)(Dmmm^^2-y^y -fnttym^im^n^WMiWl mg. 1.09mmo 
1) &m.U-cmxtz 0 lOOn-2. 5H^ «£#Ufc 0 S^£7KC^W?nn*;u 

, 5^(D^$MffiT@*U^o »^Wy^7A^D7h^77^- (596 M 
eOH/CHC13) Tmm U SU@<b^(42. 1 mg. 29. 3%) £#fc 0 
10 'H NMR (300 MHz, CDCI 3 ) : 6 5.07 (brd. 1H, J = 6. 8 Hz) , 4.79-4.69 (m, 3H) . 4 
. 21 (q, 2H, J = 7. 1 Hz) , 2. 56-2. 53 (m. 2H) . 2. 32-2. 25 (m, 2H) , 1 . 85-1 . 73 (m. 
4H), 1.47 (d. 3H, J = 7. 1 Hz), 1.29 (t. 3H. J = 7. 1 Hz). 

m&M8 [ (2-75^-5. 6. 7. 8-fK7t KD+tyj V 

15 -4 — r;i/) 7$y] -3-th*n^oAVi-h 



'H NMR (300 MHz, CDCU) : £ 5.63 (d. 1H, J = 6. 2 Hz) , 4.84-4.76 (m. 3H) , 4.2 




HO 
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6-4.20 On. 2H), 4.08 (dd, 1H, J = 11.0, 3.1 Hz), 3.94 (dd, 1H. J = 11.0, 1.9 

Hz), 2.55-2.47 (m, 2H) , 2.32-2.25 (m. 2H) , 1.80-1.70 (m. 4H) . 1.31 (t, 3H. 
J = 7. 1 Hz) . 

5 fmM9 [ (2-757-5, 6, 7. 8-fh7t Kn+t^JV 



'H NMR (300 MHz, CDCI 3 ) : 6 4.94 (d. 1H. J = 7. 7 HZ) . 4.85-4.75 (m. 1H), 4.7 
10 4 (brs. 1H), 3.74 (s, 3H) . 2.57-2.50 (m, 2H) , 2.30-2.50 (m, 2H) , 1.95-1.65 ( 
m, 6H), 1.40-1: 25 (m, 4H) . 0.92-0.87 (m. 3H) . 
mMWlO 2- [ (2-7 = y-5. 6. 7. 8-fS7t + 

-yju) 7 = y] /\*y-y- 1 -3-— 



HO 

15 ^fM-[(2-7$y-5. 6. 7. 8-fh7tKQ4ty i J>-4 — ()ls)T^S 




mm 7 ortinuzm cx^^m ^±&<k&&&niz 0 
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] A^yi- K122 mg. 0.417 mmoD^T- h^t Kd?^V(3 ml)lZjg#U 0°C 
T'U^OAyjU^ z^A/W K^-T K(15 mg, 0. 417 mmol) ^Jn^.^ ^JmlzM L7£ 0 
SJ£3££J££PU Otrx t KD^^XIO ml)£?&T. #aM?7fc(l mD&ffiT 

i$i£T@:feU£: 0 affiS^W^^-c^TLCdS XMeOH/CHC13)"C«$SU ISUSib 
mg. 24.5 J0£#fco 

'H NMR (300 MHz, CDCI 3 ) : 6 5.46 (brs, 1H). 4.97 (d. 1H, J = 7. 1 Hz) , 4.50 ( 
10 brs, 2H). 4.20-4.10 (m. 1H). 3.76 (dd. 1H, J = 11.0, 3.1 Hz). 3.62 (dd. 1H. 
J = 11.0, 6. 6 Hz). 2.60-2.50 (m. 2H) . 2.35-2.15 (m. 2H) . 1.85-1.70 (m, 4H) . 
1.70-1.45 (m, 2H), 1.40-1.35 (m. 4H) . 0.93-0.88 (m, 3H) . 

mw.mii i-[(2-75y-5. 6. 7, — <m 
15 7 = y]^v^>-2->r-ju 



6. 7. 8-^ h7t KD^^-yj V-2->r;U7^>( 184 mg 
. 1 mmol). 2- t KD + S/^V^UT^ Vdggfc$g(140 mg. 1 mmol) h U 5 
>( 202 mg. 2 uoDacfcilDHF 1 ml(7)^^$^80-90 < CT*5^^U^o 
20 £MEET@3;U ^VU^^l/TJ^A^n^h^^^- (CHC13:MeOH:NH40H a 
q. 100:10:0.4)CTfi|®U 210 mg<DffiM H e a £#£:o fi^C7 V^ezzT7K5 ml £^ 
□ P7KII/A30 mlSJDTU Jl&ffiUfco ^$&Jg£i&fn&&3K20 ml"C^U WSft r- 'J 
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1 H NMR (300 MHz, CDCI 3 ) : 6 4.93(1H, brm) , 4. 62 (2H. brs) . 3.75-3.85 (1H. m) , 
3.55-3.65 (1H, m) . 3.33-3.44 (1H, m). 2.50-2.54 (2H, m) , 2.20-2.22 (2H, m) , 
1.77-1.79 (4H, m). 1.38-1.54 (4H, m), 0. 95 (3H, t. J=7. 3 Hz) 



mmmi2 l-[(2-75y-5, 6. 7. 8-fh7tKP+ty i JV-4-^^) 

7 = y]^>^>-2-^-> 



l-[(2-7$y-5. 6. 7. 8-Th7tKn + ty , J>-4-^^)7 = y]^ 
10 >^>-2-^-— JU (120 mg. 0.479 mmol)(D>^ CUU^ 3? > (20 ml) (Dfg&< : $"\, t° 
'jyzOA^PQ^O/- K 517 mg. 23.97 mmol)^Sn^.3.5^P B W#L^ 0 
y;H0 g£Jn3. 0 ->U^y;i/$5% MeOH/CHC13T?gfeftL^o 3?&£*is0, ^ 

8i£«aET?@*U SatSi/'J^y^^A^D-? h^:7^-(CHC13:MeOH:NH40H 
aq.= 100:5:0. 4) CTmHIU im<fc-8«32 mg. 2690 
15 'H NMR (300 MHz. CDCI 3 ) : 6 5.36 (1H, brs). 4. 62 (2H. brs) . 4. 28 (2H. d. J=4. 0 
Hz). 2.46-2.57 (4H. m) . 2.30-2.32 (2H. m) . 2.02 (1H. brm). 1.65-1.81 (6H. m 
). 0.96 (3H. t. J=7. 3 Hz) 

mMm\3 N-(2-7 = y-5. 6. 7. 8 t Kn + t^'J >- 4 -- OU) - 
20 N- (fh7t KD77V-2-<Jt//fJI/) 75 > 



5 
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4-^nn-5. 6. 7. 8-t 1 h^t Kn^^-y , ;>-2--r>'U7^>(184 mg 
, 1 mmol). ^ h^t ^nyjuy^J^T 5X101 mg, 1 mmoO&^tfyx^Uvy'J 
n-juyx^^x-^JU 1 mKDS^^lOO^eilOrT^BtfeW^L^o 

5 x^5o mk mmm.m7K2o mix^asu^o vm-r mj 

^-f- (CHC13:MeOH:NH40H aq. = 100:10:0.4)^TMtiU HfMft;^(80 mg. 32 
. 3 %) £#£ 0 

'H NMR (300 MHz, CDC 1 3) 6 ; 4.98(1H. brs). 4.87 (1H, brs). 4.01-4.11 (1H. m 
10 ). 371-3.92 (3H. m) . 3.29-3.38 (1H. m) . 3.14 (1H, brm). 2.54-2.58 (2H. m) , 2 
.22-2.24 (2H. m) . 1.77-2.07 (8H. m) 

mmmi 4 n- {2-T^y-^-y^)^-Q-^^)^ 1 ) = yv-4--ou) -n 



5-y^)u-4-<7oa-6-^^jm a, j ^*jy-2 — r;u75 vaoo mg. o.5 m 

mo\)ti&if-7=i)\s7^y(2 m\)<Dm&m& 1 1 ^mmm.Lr^ 0 fcmmz&Mi u 

T^£@icL7co SiS^^'J^y^^A^nv h^^-f- ( MeOH:CHC13 1:20 
) -cm^T^C^CctO^^^LX ^fb£«98 mg. 78?0 £f#£: 0 
20 'H NMR (CDC 1 3 ) : <5 0. 93 (6H. m) . 1.37 (8H, brm). 1.60 (2H. m) . 2.30 (3H. s). 
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2.32 (2H, m), 3.44 (2H, q-like), 4.96 (1H, br), 5.59 (2H, br) 
$mmi5 N- (2-7^S -5-s\*is)l/-6-*^)l\i<) = i/y-4 — <)l) 



. 44 mmol) t75 5 > (2 ml) <D*Sl^£ 1 1 B#fUJSM L7c Q 50«£<%£P U 
MEET2g£££^feL7c 0 ^S^^'J^^U^^A^P^ h^^^-r- ( MeOH:CHC13 

1:20) -ummu m-mnt L-cmm<t^(\o7 mg. 87%)^#^ 0 

10 'H NMR (TMS / CDC 1 3 ) : 5 0.91 (6H, m) . 1.36 (12H. brm) . 1.60 (2H, m) . 2.29 ( 
3H, s), 2.31 (2H. m). 3.43 (2H. q-like), 4.90 (1H, br) , 5.50 (2H. br) 

mMM16 N-(2-7 = y-7. 8-yt Kn-5H-t:^y [4. 3-d] t°U 5 i/>-4- 



4-0UU-7, KO-5H-t°^y [4.3-d] t°U 5v r V-2--r;U7' = > 

(29.3 mg. 0.158 mmol). ^^75^7= V (1.0 ml) (D2g^£2. 
Ufeo KJfc&, ^0IJ7i:|5|^(D^S$m^^k'^#3 (22.3mg. 59%)£f#7c 0 
'H NMR (300 MHz, CDCI 3 ) : 6 4. 86 (brs. 2H) , 4.40 (d. 2H. J = 1.1 Hz). 4.09 ( 
20 brs. 1H). 3.94 (t. 2H, J = 5.6 Hz). 3.41 (dt, 2H. J = 7. 1. 5. 4 Hz) . 2.64 (t, 
2H. J = 5. 6 Hz) , 1 . 64-1 . 50 (m. 2H) . 1 . 42-1 . 25 (m. 4H) , 0. 96-0. 86 (m. 3H) . 
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4--j^)l / -Q-f?nn-5-*3 L )l't? l J 5 v>- 2 — VC93.5 mg. 0.47 
ramol)^7 5>!U7'5> (1.5 ml) 8 BUSHEL fc. KPS&mMm 7 £ IrI^CD 

^Q,S$fr^eiS<b^(50 mg. 42.7%)£#£o 

1 H-NMR (CDCI 3 ) : 6 0.93 (6H. tx2), 1.37 (6H. m) , 1.57 (4H, m) . 1.91 (3H. s) 
2.51 (2H. t. J=7.6Hz). 3.40 (2H, q, J=7. 3Hz) . 4.61 (1H, bs) , 4.98 (2H, bs 



mmmis n- (2-7 = 7-5. e-yy^eus^v-^-^u) -n-*> 



15 N-(2-<7PP-5. 6-y^^;Ut 0, J -N-^V^l/T 7 5X131 

mg. 0.575 mmol)fc\fctf5M 7-M40 ml)<Dfi£ifc£ 1 7 0*CT? 

1 ORftMit&Ufc. SJtC*««ETWeU ^UA^-f T/TLC(20 96 MeOH/CHC13 
)T$il$!i£fTt\ gSJgffc'&fe (4.2 mg. 3.5 

1 H NMR (300 MHz, CDCI 3 ) : 6 5.17 (brs. 2H), 4.56 (brs, 1H), 3.82-3.45 (m, 2H 
20 ), 2.25 (s. 3H). 1.90 (s, 3H) , 1.65-1.55 <m, 2H) . 1.37-1.32 (m, 4H) , 0.94-0. 




10 



). 
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89 (m, 3H). 

mmmi9 n- (2-7 = ^-5. 6. 7. 8-f h7tKn+ty | j>-4-i' 



N-(2-^nn-5, 6. 7. 8-rh7tKn + tyj>-4 — nu)-N-^> 



'H NMR (300 MHz. CDCI 3 ) : 8 5.11 (brs. 2H) , 4.52 (brs. 1H), 3.86-3.52 On. 2H 
10 ). 2.57-2.54 (m. 2H) . 2.21-2.18 (m, 2H) . 1.83-1.75 (m, 4H) , 1.64-1.74 (m, 2H 
). 1.40-1.30 (m, 4H). 0.94-0.89 (m, 3H). 

M1fc&]20 N— -6. 1-V t Kn--5H-^^Q.^>^ [d] fcf'J^ 



2-^nn-N-^>5 1 >'i/-6. 7-yt Kn-5H-^^n^>^ [d] fcf'j^i/V 

'H NMR (300 MHz, CDCI 3 ) : 6 4. 89 (brs. 2H) , 4.31 (brs. 1H). 3.46-3.88 (m. 2H 
20 ) . 2. 75 (t. 2H. J = 7. 7 Hz) , 2. 55 (t. 2H. J = 7. 7 Hz) , 2. 07 (tt. 2H. J = 7. 7 



5 




15 
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7.7 Hz), 1.64-1.54 (m, 2H) . 1.37-1.32 (m, 4H) . 0.94-0.89 (m, 3H) . 
nMffl21 2- [ (2-7^y-5. 6. 7. 8-fh7t KD+tyj>-4- 



H 2 N O 

^^JI/2-[(2-7 = y-5. 6. 7. 8-rh7t KD + tyj>-4 — 010 75 
;] a^;i- h (520 mg. 1.77 mmol) £ 5 M NH3/ EtOH (60 ml) (Dm&ftfe 1 

% MeOH/CHC13)T:it^L, mmit^ (67.7 rag. 7.6 %) 
10 'H NMR (300 MHz. DMS0-d 6 ) : 8 7.26 (brs, 1H). 7.01 (brs, 1H), 5.80 (d. 1H, J 
= 7.9 Hz), 5.58 (brs, 2H), 4.46 (dt. 1H, J = 8. 1, 7. 9 Hz) . 2.43-2.21 (m, 4H 
), 1.85-1.56 (m, 6H) . 1.34-1.13 (m, 4H) . 0.92-0.77 (m. 3H) . 

mmm22 n- (2-7^-5-(2-^^i/i5 i ;i') -6-*^i/tfu 

15 >-4 — <M -N-^>f^7 5V 



4-^DD-5- (2-/h+>'W) -6-yf^t°U5>''>-2 — 01/7 = 
V(150 mg. 0.74 mmol), 7 = ;U75 X0.86 ml) a<tl/^*^V(l. 5 ml 
£9 0trc7B#figft*&Lfco SJtE?KS«EET«filU &m=-<7UUfc)\,JUt.$BfcXg£ 
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33®U ^^MJBiSiLTco mt^is^ti'fM^WPn^ ^77^ -(4% MeOH 
/CHC13)Tl#§^U gfllfl:£^(108 mg, 57.5 

'H-NMR (CDC 1 3 ) : 8 0. 92 (3H, t. J=6. 6) , 1 . 40-1 . 32 (4H, m) . 1.57(2H, m), 2.21(3 
5 H, s), 2. 62 (2H. t. J=5. 9). 3. 31-3. 38 (5H, tn), 3. 50 (2H, t. J=5. 9) , 4. 72 (2H. br 
s), 5. 62 (1H. m). 

mmn2 3 3- [2-7^-4-^^-6- (^>^;uT = y) eu^yy- 

5--< Ji/] ^o/\°vz mj;u 



3- (2-7 = y-4-^nn-6-/f;i/t°'j5y>-5 — fju) ^P/N'V-h 
'JJK500 mg. 2.54 mmol). T = JU7 5 >(2. 94 ml) d^l/v^*-^ V(5 mlXDtl-a^ 
$9 0tr8. 5^^L^ 0 IIM2 3(D^C2pL:-C^Ma$fft^^^ 
(346 mg. 55. 0 %) £f#7c 0 
15 'H-NMR (CDC 1 3 ) : S 0. 92 (3H. t, J=6. 9) . 1.35(4Hm), 1.60 (2H, m) . 2. 25 (3H. s 
). 2.45(2H, t, J=7.9). 2. 75 (2H. t. J=7. 9). 3.40(2H, m) , 4. 45(1H t m) , 4. 65 (2H 
. brs). 

Wfcm24 N- (2-7$y-5-X5 : Jl/-6-/5 1 Jl/t° l J5y>-4 — r Jb) — N 
20 -^>W$V 
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N_NH 2 



4-^nn-5-X5 L Jl/-6-^^>iUt ,,, J 5y>-2--OU7 5>(400 mg. 33 mm 
ol). 7^JU75>C1.35 ml) fed: lf*JX*-*t>(5 m\)<Dm&m&l 7^49 5-1 0 
0°Cl?£fcSL7c o H»J2 3<b|sHt(D^S$ffU, SUg<fc£4&K301 mg. 58.1 X)£ 



1 H-NMR (CDC I ^ : <5 0. 91 (3H, t, J=6. 9) . 1.06(3H. t, J=7. 6) . 1 . 23-1 . 43 (4H, m) 
. 1.59C2H. m). 2. 22 (3H, s), 2. 35 (2H, q, J=7. 6), 3. 40 (2H. m) , 4.50(1H. m) . 4. 
61 (2H. brs). 

io mmm2 5 

1— [ (2-75y-5-^;U-6-y^Ut 0 U 5i/>-4— TJU) 7 5^]^ 



15 'H-NMR (CDCI 3 ) : <5 0. 94 (6H. t) , 1.45( 8Hm). 2.34(3H, s) . 2. 37 (2H, m) , 3. 31 ( 

1H,m), 3.48C1H. s) . 3. 76 (2H, m). 6. 10(1 H. brs), 6. 32 (2H, brs). 

H»J2 6 N-(2-7 $ y - 5 - 6 - y f ;i/ 1° >j 5 - 4 — r -n-^ 
y^juy ^ y 
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5-^>y;i/-4-^nn-6-y^ 1 >ii/t 0 u = Vy-2 — r;u7 5 v(500 mg. 2. 14 

mmolK y^JUT^ XI. 24 ml)fcd;a f y^-^-H->C4 ml 9 5 - 1 0 CCC 
4^(546 mg, 89.7 

1H-NMR (CDC 13) : d0.81(3H. t. J=7.3). 1.05C2H. m). 1. 19C2H. m). 1.35(211. m) 
. 2.28(3H. s). 3.27(2H. m). 3.76(2H. s). 4.30OH. m), 4.64(2H. brs). 7.12-7. 
10 31 (5H. m).H), 0.94-0.89 (m. 3H). 

7 N— ( 2 - 7 5 y - 5 - i/> t° 'J 5 4 — r;U) -N-^V-^JU 

7 = > 



15 5-^>yjU-4-^nD tT'J = y>-2--fJUT= X350 mg, 0.74 mmol). 7 = 
= X0.74 ml)£J;tfy^-y->(4 ml)<D2B-£?££ 8^9 O - 1 OOtT« 

i&t/'J^y^^A^DV h^*^^^-(Me0H : CHC13 70: DTHSSi^fTC^S 
20 <b&4& (355 mg. 82.2 %) £#/c 0 

1H-NMR (CDC 13) : d0.82(3H. t. J=6.9). 1..04(2H. m). 1.2K2H. m). 1.35(2H. m 
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), 3.26(2H. m). 3.66(2H. s). 4.260H. m). 4.64(2H. brs). 7. 16-7. 33(5H. m), 7 
.68(1H. s). 

5 ;i/7 = > 



4-^DD-5-7iZ^^t 0| j5^>-2 — fJb7S X234 mg. 1 mmol). 75 
ral)35cfca t y^+ + tVC2 ml) <D®1^££ 8. 5^95-1 00*01? 
fiMSL^o mMM2 7 mmit^b(227 mg. 79.7%)£#7c 0 

10 1H-NMR (CDC 13) : d 0. 91 (3H. t. J=6.9). 1. 25-1. 42C4H. m). 1.50C2H. m). 2.55(2 
H. t. J=7.3). 2.84(2H. t. J=7.3). 3. 31 (2H. m). 4.27C1H, m). 4.60(2H. brs). 7 
.15-7.33(5H. m). 7.56(1H. s). 

mMffl2 9 N— (2-75y-5-^>^-6-^fJI/t 0| J5y>-4-'l';i/) 
15 -N-^>£ y- 2 



S-^yV)\y- A-OUU-Q-^^)^^^ 5i/>-2-^;i/7$V(1.5 g. 6.42 m 

mol), 2- t KD + ^Vf^? >^^(990 rag. 7. 06 mmol), 

(1.4g. 14.18 mmoDab^^yi^UV^U zJ-^yx^jUx-^Jl/5 ml<Z*&?££?S 




N^NH 2 
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7h^77Y- (CHC13:Me0H:NH40H aq. 100: 10:0. 4)CTJfiliS U ifH^t/ (800 
mg. 41.5 %)£*#7c 0 

1H NMR (TMS / CDC 13) d 0.86 (3H. t. J=6. 9 Hz). 1.18-1.40 C4H. m). 2.27 (3H. 
5 s). 3.17-3.27 (1H. m). 3.60-3.71 ClH. m). 3.78 (2H. d. J=6.6Hz). 4.76 (3H. 
br). 7.23 (2H. d. J=6. 9 Hz). 7.28-7.33 (3H. m) 





NHR1 


No. 


R 1 


R 2 


R 3 


1 




-Me 


-(CH 2 ) 3 Me 


2 




-Me 




3 




-Me 


-CH 2 CH 2 CN 


4 




-Me 


-CH 2 CH 2 CONH 2 


5 




-Me 


-JO 
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No. 


R 1 


R 2 


R 3 


6 


o 

o 

o 


-Me 




7 


o 

V 


-(CH 2 ) 4 - 


8 


-(CH 2 ) 4 Me 


-Me 


-CH 2 CH 2 NHS0 3 Me 


9 


-(CH 2 ) 4 Me 


-Me 


^^^CONH 2 


1 0 


-(CH 2 ) 4 Me 


-Me 


-(CH 2 ) 3 NH 2 


1 1 


-(CH 2 ) 4 Me 


-Me 


-CH 2 CH 2 CONH 2 


1 2 


-(CH 2 ) 4 Me 


-Me 




1 3 


-(LrH2)4Me 


-Et 




1 4 


-(CH 2 ) 4 Me 


-(CH 2 ) 3 - 


1 5 




-Me 


-(CH 2 ) 3 Me 


1 6 




-Me 




1 7 




-Me 


-CH 2 CH 2 CN 
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No. 


R 1 


R 2 


R 3 


1 8 




-Me 


-CH 2 CH 2 CONH 2 


1 9 




-Me 


■JO 


2 0 




-Me 




2 1 


o 


-(CH 2 ) 3 - 


2 2 


HO 


-Me 


-(CH 2 ) 3 Me 


2 3 


HO 


-Me 




2 4 


V^OMe 
HO 


-Me 


-CH 2 CH 2 CN 


2 5 


HO 


-Me 


-CH 2 CH 2 CONH 2 


2 6 


"Y^OMe 
HO 


-Me 


oO 


2 7 


HO 


-(CH 2 ) 4 - 
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4-2DD-5. 6. 7. 8-fh7t KQ + ty'JV-B — ObT^y 
(1-1) 2-7^ y-5. 6. 7. 8-fh7tFO + ty i J>-4-t-;i/ 



x^JU-a-Tj-^ Vfv/7p/\^+t>73;U/K^i/U- h(41 g. 241 mmol)<Dn:^y — 
5 M200 ml) mfc^^VT -*Jy$mm26. 0 g. 289 mmoD^^^T, Jn^.7c 0 
^(DflL M^llMLt a»£^*~C*^£pU tftttiUT^fB^I&U 

4£K35.5 g. .89%)£#7c„ 

'H NMR (300 MHz, DMS0-d 6 ) : <5 10.64 (brs. 1H). 6.18 (brs, 2H). 2.35-2.25 (m. 
10 2H), 2.23-2.15 (m, 2H) . 1.70-1.54 (m. 4H) . 

(1-2) A-OUU-S. 6. 7. 8-fh7tKn+t 4 7 l JV-2-l'Jl/7$> 



2-75^-5. 6. 7. 8-7^ h^t KD + tyj >- 4 -*-M20. 0 g. 121 
15 mmol) h>»bxv(150 mDfDM^+^^ + ^Mk'J X55.7 g. 363. mmol)£90 

o c-ciSTL^o trF^m^^u MffiT^^s^ufeo o°c-cmm^2s%y 

. y^-TMZ&ttfZo ®7»£3liU ^ l J^^7A^D7^77Y- (3% M 

e0H/cHci3) T-mmt^ntuz^omm^t^dz.sg. m)&ntz 0 

'H NMR (300 MHz, DMS0-d 6 ) : 5 6. 69 (brs. 2H) , 2.60-2.52 (m. 2H) , 2.52-2.44 
20 (m. 2H). 1.76-1.66 (m. 4H) . 




OH 




CI 
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3 C NMR (75Hz, DMS0-d 6 ) : 6 168.4, 161.0, 160.1. 114.8, 31.8. 24.3, 22.1. 21. 



5 (2-1) 2-7^^-5-^^-6-^^^°'; ^y>-4-*->iu 



X5 1 >'U-2-7i25 1 ;U / \^-U-yx- h (5. 59 g. 30 mmolk — V >^^(6. 49 
g. 30 mraol)&cfcU*x^y-;U(20ml) (Dig^S 1 1 fitf^^i L7c 0 S^^tK^ 

10 7 = y-5-^5 1 >'U-6-^5 1 >'bt 0| J 5^>-4-7r-;K2.59 g, 4790£#7c o 
(2-2) 5-^Jb-4-^nn-6-^5 L >'Ut: 0| J =y>-2--<Jl/7 5> 



2 -7$y -5-^^-6 -^JH^'J 5 y>-4-^-— JKl. 0 g. 5.52 raraol) 
tX^^mt*) V(12 ml)$3^^L^o t^ET^^g^U ^$^>U^i^ 
15 J^7A^D7h^77Y- (nM^> : iHfil' 2:1) T^S^U ^Sft/£ 
%(325 mg. 29. %) £ff 7c 0 

'H-NMR (CDCI 3 ):<5 0.96 (3H. t. J=7. 1Hz), 1.37-1.50 (4H. m) . 2.38 (3H. s) . 2.6 
0 (2H. m). 5.01 (2H. brs). 

20 ###J3 4-^nn-5- / \+^>>'u-6-^7 c >'ueu 5y>-2--TJU75 V 




OH 




CI 



BNSDOC1D: <WO 0012487A1 I > 



WO 00/12487 



43 



PCT/JP99/04505 




##^J2(D^SC2pU"C^ : £fTo^o ^J\y-2-7iz^M<7^^JL- K6.4 
3 g. 30 waol)&mMzm^-Cfcfc&ft^2-71~; -5-/v*5> 'JU- 6-*^ JUL" 
•J =$/V-4--*-;i/ (4.70g. 74%) £#fc 0 #^tL^2-7 7 5y-5-^\+^U 
5 -6-/fJl/t C| J5y>-4-5r-^ (l g, 4.78 mmol) £**VMt l ) X12 ml) 
£(DKJ£T?|g|g<fc^ (196 mg. 18%)^^o 

'H-NMR (CDCI 3 ):<5 0.90(3H, t, J=6. 8Hz) . 1.31-1.52 <8H. m) , 2.37 (3H. s) . 2.59 
(2H, m). 4.95 (2H. brs). 

o ###j4 A-onn-7, 8-yt Ka-5H-e^y [4.3-d] t°u sy>-2--r 
juts y 

(4-1) 2-7 = 7-7, 8-yt KP-5H-t°^y [4. 3-d] t°'J $y>-4-7J- 




15 #%^J2(D^C^i;TS^^firo/c„ X^l/-4-:«V^ b^fc Kn-^H- 
e^V-S-^U;^^ U- K600 mg. 3. 49 mmol) £/S^Cffi^TSJ5£fTt\ 2 
-757-7, 8-yt KD-5H-t°7y [4.3-d] t°'J =y>-4-^-;b (230 mg. 
3996) 

'H NMR (300 MHz, DMS0-d 6 ) : 6 10.78 (brs. 1H). 6.34 <brs. 2H) , 4.24 (brs. 2H 
20 ) . 3. 78 (t. 2H. J = 5. 5 Hz) . 2. 36 (t. 2H) . 
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(4-2) 4-Can-7. 8-yt KD-5H-ti^y [4.3-d] t°U = y>-2--r 



2-7= y- 7. Kn-5H-t°^y [4.3-d] t°U = y>-4-^->iU (562 

5 m g. 3.36 mmol) t^+S/MfcU >(3 ml) £ <DS/£"C^®ft<£#J (136 mg. 22%)$ 

'H NMR (300 MHz, CDCI 3 ) : S 5.10 (brs, 1H). 4.62 (s. 2H) . 3.99 (t, 2H. J = 5 
. 4 Hz) . 2. 78 (t, 2H, J = 5. 4 Hz) . 

10 ###J5 4 - ^f^- 6 - ^7 □ □ - 5 - ^ f ;i/ 1° 'J = y V- 2 - >»l/7 5 > 
(5-1) 2-7 = y-6-^^U-5-pt^UtT'J ?y>-4-^l/ 



X-K1.06g. 5.69 mmol) £S#Cfflt^KJf&£fTt\ 2-7$y-6-^fJI/- 
15 5 -*3MUfc 0, J 4-X-M42Q mg)$^ 0 

'H-NMR (DMS0-d 6 ) : <5 0.88 (3H, t. J=7. 3Hz) , 1.30 (2H, m) . 1.49 (2H, m) , 1.78 
(3H. s), 2.32 (2H, t, J=7. 3Hz) , 6.18 (2H, bs) , 10.69 (1H, bs) . 

(5-2) 4-y^ L )U-6-^aa-5-^^)\y^ , J ^y>-2--OU7^> 





OH 



BNSOOC1D: <WO O0 1 2487 A 1 J_> 



WO 00/12487 



45 



PCT/JP99/04505 




10 



15 



2-7 = ^- 6- 7=5- 5 - * t°'j = y > - 4 JKO. 82g. 4. 52mmol) 
t tf+S/ififfcUXlO ml)fc©SJCE"eiljg<k^ (720 mg)$^ 0 
'H-NMR (CDC 1 3) : 5 0.93 (3H, t. J=7. 3Hz). 1.40 (2H. m), 1.60 (2H, m) . 2.20 ( 
3H. s), 2.63 (2H, t. J=7. 3Hz) . 5.73 (2H. bs). 

(6-1) 2-T = y-5- (2-* h+'*/X^U) -6-/f^e ! J5y>-4- 



x^;u-2-(2-^ h^ri/ifJI/)-3-^V^/i- K4 g. 21 mmol), ^* 
7-yv#*«&(2.27 g. 16.3 mmoDfecfc^x^y-Mie ml) 9 BESSIE 

^ i^y-^fici-fju^u SJ@^k^fe(i.24 g. 31.9 %)£#£«, 

'H-NMR (DMSO-de) : S 2.06(3H, s) . 2. 49-2. 54 (4H (2H) . m, overlapped with DMSO) 
. 3.22(3H, s), 3.28(2H, t. J=7. 3) , 6.40(2H, brs). 10.90(1H, brs). 

(6-2) 4-OUU-5- (2-* h+i/x^U) -6-*?)\,t? t )~*JZ/-2- 
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CI 



00 rag. 3. 27 mmo 1) LP* * S^ffc U V (6 ml ) ©S^S 9 0 °C1?5. 5^Pa1fiys. Lfc 

8 : 2) T?m$!i£fri>gSgffc<a^(200 mg. 30.3 X)£#fc 0 
'H-NMR (CDCI 3 ) : <5 2. 42 (3H, s) , 2. 91 (2H. t. J=7. 3). 3. 34 (3H. s) , 3. 51 (2H, t. 
J=7. 3), 5. 03 (2H, brs). 



#%#J7 3- (2-7 = y-4-^nn-6-yfJbt 0| j$y>-5 — (jv) -fa 

(7-1) 3- (2 - 7 5 y - 4 - 1 + 6 - /f^eu 5 ^ V - 5 — f ^ 



x^JU 2-(2-i/7yifJb)-3-^V^yi-h(9 g. 49 mmol), ^7 
xy>^|ftJg(5.30 g. 29.4 mmol)£>cfct/t: 0| jy> (49 ml)<Dfi£4fc£ 1 0 0tl*8 

B#p^fiy§. Ltz<, 6 (Djjmzm c-c&jum&m. ^mm<t^(3. 38 g. 38. e»s 



20 'H-NMR (DMS0-d 6 ) : 5 2. 1 1 (3H, s) . 2. 58 (4H, s) . 6. 44(2H, brs), 10.9K1H, brs) 



10 




15 



OH 
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(7-2) 3- = *jy-5 — cju) y 



3- (2-7$y-4-tKD :) Fv/-6-^5 1 Jl/t° l J$y>-5-^^) ZfU^y 
5 - g. 11.2 mmol)fc<fctf?f-^>i&<fcU >(13 mD^S^^ 9 0*C"e5BSrafii 

1 H-NMR (CDC 1 3 ) : S 2.47(3H, s) , 2. 61 (2H, t. J=7. 6) . 3.02(2H, t. J=7. 6) . 5.11 
(2H. brs). 

10 ###J8 A-yu=E-S. 6. 7. 8-fh7thWyjV-2-'f;i/75V 



2-7$y-5. 6. 7. 8-fh7t KD*ty'J>-4-^-;K1.65 g. 10 

oid'2«iairco mmcDffitk&mmL, j&sm&fcfcizm-t, ?cm*M/A33 

. - (CHC13) T-f&ISU IIM(1.7g. 75!*;) 
'H-NMR (300 MHz, CDCI 3 ) : <5 5. 13(2H. brs). 2.66 (2H. brm) . 2.57 (2H, brm), 1 
.77-1.82 (4H. m) 





Br 



20 
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15 



#%#J9 2-^7PP-N-^>5 1 >'b-6. KP-5H-^D^>5» Cd] t° 

(9-1) 2. 4-v^PP-6. h'n-5H->^n^>^ Cd] t°'J = 

yy 



6, KP-5H-i/^D^>^ Cd] t°'J^>*>-2. 4-y^-;U(359 m 

AI«Lt «E™$lliL2. 4-y^PP-6. 7-yt KP-5H-5>^7 
□ Cd] t°'J 5^X410 rag)S#^ 0 

(9-2) 2-^Dn-N-^Vfil/-6, Kn-5H-^D^>^ Cd] t? 



2, 4-y^PP-6. 7-yt KP-5H—>^P^>^ Cd] t°U = S/X410 nig) 

'jOAT^jftifc. m£TmM&mfcisnmt-&mm mg. 65%)^#^ 0 

'H NMR (300 MHz. CDCI 3 ) : <5 4.56 (brs. 1H), 3.52-3.46 (m. 2H). 2.86 (t, 2H, 
J = 7. 5 Hz). 2..63 (t. 2H. J = 7.5 Hz), 2.13 (tt. 2H. J = 7.5. 7.5 Hz), 1.66 
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-1.57 (m. 2H). 1.40-1.33 (m, 4H) , 0.94-0.89 (m, 3H). 

#f^Jl 0 N- (2-^DD-5. 6. 7. 8-fh7t KP + ty , JV-4-'(' 
5 ###J 9 axfifeizm Ci±E^ti$fl^„ 



10 




'H NMR (300 MHz, CDCI 3 ) : <5 4,64 (brs, 1H). 3.51-3.45 (m, 2H) , 2.68-2.65 (m, 
2H). 2.27-2.23 (m, 2H) . 1.90-1.75 (m, 4H) . 1.70-1.55 (m. 2H) , 1.45-1.30 (m. 
4H), 0.93-0.89 (m. 3H) . 




15 'H NMR (300 MHz, CDCI 3 ) : <5 4.65 (brs, 1H), 3.51-3.44 (m. 2H) , 2.34 (s, 3H) , 
1.97 (s. 3H), 1.70-1.55 (m, 2H) , 1.45-1.30 (m. 4H). 0.94-0.89 (m, 3H) . 



1 2 
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x^ju 2-A:>yju-3-^-+y^yx- h(6 g. 27.2 mmoi). try-yy&m 

^(2.94 g. 16.3 mmoDacfcl/x^y-JKEO ml)0)S^$l 0^S«ELfe o 
Ma B a$5tLI§ H H B^7X, x^y-^Ci-fJK-ML, ^1^1^3(3.62 g. 
5 61.7X)£&fc 0 

'H-NMR (DMSO-d 6 ) : d2.01(3H, s), 3.64(2H, s), 6. 39 (2H, brs), 7. 10-7. 26 (5H, 
m), 10. 89 (1H, brs). 

###J 13 

io 5-^>y;u-4-^nn-6-^9 1 >/ut 0, j s.yy-2 — tjut^v 




CI 



2-7 = y-5-^yVJU-G-^^)VtL U = y>-4-^-JK1.2 g. 5.57 mmol) 
fccfc * + i/*£Yb U > (9 ml ) (DW£tm& 9 O tI«6WS L^<> SJC^^MEET* 

^^^^U^^^^A^D^ V?=7Z> 4 - (^□□/t^l/A : g^x^JU 8 : 2) 
T?ffiiS£^SISfb£^(700 mg. 53.7 %)£#£„ 

'H-NMR (CDC1 3 ) : d 2. 30 (3H, s), 4.05(2H, s), 5.07(2H, brs), 7. 10-7. 31 (5H, m). 
20 ##$J 1 4 

2-7 = y-5-^x^^;i/t e, J ^y>-4-^-;u 
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&%Xx&MT* x-^JK42 mDtp^&Mi- MJOAC966 mg. 42 mmol) £JnA7c 
o ^(Dm&lfc^^ 4-7 jl-JIsZ?^*) vOTisv KX^JUX*tMU8 g (42 mmol) 
fe^l/x^l/*;^- K3.42 g. 42 mo\)(Dm&Wi&W.Um.WT3 0frm-l-cmT 

5 uto toil o^wi^ ^x^fA'riiirc 0 

mzm^rt^foMT, ml)4"VJ- MJ OAX h + -> K(3. 14 g. 46.2 

mmoD^JP^^o ^d^^7xy>^^(4.41 g. 46.2 mmol) £gs;&n L 3 0#H«£ 

IxJcM^tafl*: L8 0 — 9 0 "Cl?6^^ Lfc„ KfcT^ST^ ^SMBETiS* L/c: 
10 o SS^l o 0 /o^i>l7K^fti^pH$8i:iIlit„ S^x^JU^ioUTc^c: 
3^%tf#rffi, ctL^^SULX^y-^^tNT'X-^jm^^U^^b^CSSS m 
g. 9.5%)£#£o 

NMR(DMS0d6):2. 46(2H, t, J=7. 3), 2.73(2H, t, J=7. 3) , 6. 32(2H, brs) , 7.16-7. 
29 (5H, m), 10. 88((1H, brs). 

15 

#%#J1 5 

4_y 7np _ 5 _^ x - ^jl, f ij = y v- 2 — f ;U7 ^ > 




2-7$y-5-^x^^;i/t 0 U 5 y>-4->f-;i/(600 rag. 2.79 Dimol)£c£U t 
20 :* + S/^k 'J > (5 ra 1 ) (D*S-£}££ 9 0 °CX* 6 B|f B 1ftfi L7c 0 K/«£i$EETlt*l U 
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$^'J^y^7A^D7hy77^- (^□□/-JnJUA : Wm^fr 8 : 2) Tit 
M£fTO$l©ffc-a-$K265 mg, 40. 7 %) 
5 1H-NMR(CDC13) : 2. 87(4 H, s) , 5. 08 ( 2 H, brs) , 7. 15-7. 32 (5H, m), 7.90(1H, s). 

#%#J 1 6 

S-y<y 4 - ^7 □ □ t° U = 2 - -< 5 > 



10 J. Amer. Chem, Soc. , 73, 3758-3762(1951) (D&f&mzm CT-^fife Lfc 0 



2) Jgite 

D-MEM (High Glucose) Sf* (BW&fam&y&m CMU) . Code No. CM4402) C5 
6TU aO^CT^ftMfcLfc^fl&JfcJfiLiiS (Fetal Bovine Serum. Characterized. Code N 
o.A-1115-L. HyCloneLab.. Logan. Utah) £20%, 2-/;^7hx^y-^ (Sigra 
20 a. St Louis. M0. Code No. M-6250) £5 0*/M, ^zi/'J V$ 1 OOW/niK * h 
IsZf h "7^ :>V£100#g/ml (Penici 1 in-Streptomycin: Gibco-BRL. Code No. 15140 



WL^Mt-V^^)^)^^^^ {-rf2=y-<^^ J P C&ffl Code No. 11 J) CI, 10 




1 ) WJ%3 



3) 
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4) mYEts&wjy^Bftmmmm 

KLH 0. 2mg$7D-<> ^^7yaA*> h (Difco Lab. . Detroit. Michigan. C 
ode No. 31 13-60-5) fcfcfcCV^JEKE&TCffit* Lfc (0.1ml) 0 8Btl3g'J 

5) fcmmmz&z+t'C >m&. 

Vyj^mmWWfc (2.5 xl06 cells/ml) IZKLH (0. 1 rag/ml) fc«fctf!S$J£&JnL 
.3 7*0, 5%C02#^ET"C4HfHl^ (Corning 25850. 0.1 5ml /well) iW+C 

10 ftt^Th2^^^^ ^^>tL7:^>^-n^JF>4 (IL-4) K.U J l'># 
-□-<*>5(IL-5)£, ftl^^Th 1 ^-T^-r Vfi^yr V^-^xDV 

r (I FN- r ) 

6) ELISASc 

IL-4(D^#«, J^TC^-rELISA&CTTfrofeo 1 tT, 7-yhR7 0^I 

15 L-4#l#: (Pharmingen. San Diego. CA. Code No. 1803 ID. 0. 5mg/ml) £KSfcft«?£C- 
I2 5 0MiKU 5 0 ^l/well"T-3)9 6 OxJU^U- h (Falcon 3912. Bee ton Di 
ckinson and company. Franklin Lakes. NJ) — Bfe4'Ck:T:=l— h Ufco ^ 

CD^ htt, 3%BSA£#fcPBS(-) (£ffc;fo;U^ARtfMfbVtf*^A£ 

^■^^roPhosphate-buffered saline) CI^P'^V^Lfe (200^ 1/well) 0 ^ 
20 — h£0. 0 S^fD/KU^+^X^UV • V;i/t*^ V • U- h (Tween 20 ( 

3&j$gg) -^^^y^ (m«P) Code No. 281-51) £-£<DPBS (-) (PBST) 

- h L£ 0 &*&ffa0c<D£*>, U t't> h-^^7^IL-4 (Pharmingen. Code No. 1 
9231W) &$imLJt 0 h£PBST£fflO"C3iIlifcfrU ZL^mi^t: L~C 

25 WM^v htfi^ O 7,\L-4tfifc (Pharmingen. Code No. 18042D. 0.5mg/ml) £0. 1%BSA 
€#tJPBS(-)CT:5 0 Of&aftRLfcfcG^fln* (100^1/well) . ^tZTl^r B 1-T> 
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(Kirkegaard & Perry Lab. . Gaithersburg. MD. Code No. 15-30-00) (0. 25/7g/m 
1. 100tfl/well) e^O^ttlU^o 3 7°C. 1 BtUSH > + h U h£PB 

STlZ«£9 3l£li3fc?£U PNPPSM (p-- hP ? x "JU'J h U O A, -^/J^-f^ 

(lmg/ml. 100//l/well) £in*T#Sfeattifco SJ^Ctt^ £a:?U- MJ 
5 — (MTP-120 Microplate reader. Corona Electric) ^fflt^fc (2£S415nm) 0 
I FN- r (Dfemzte, 1 U~C ^ ^ hfci 7 ^ ^ I FN- r (Pharmingen. San 

Diego. CA. Code No. 18181D. 0.5mg/ml) , ~ L~C tt^yWM^ v hifi^ 

Oxm-rttfc (Pharmingen, Code No. 1811 2D. 0.5mg/ml) £fflt\T[^(D;fr?£-e?T 
o/co 8dt*&ffr3c<D£tt>, U =i > t*^-> hvOXIFN- r (Pharmingen. Code No. 19301 
10 U) £1£fflU7c 0 

IL-5(D^4Ctt, 1 tkirlfct LT7'> h#L^O*IL-5#C#: (Pharmingen. San Dieg 
o. CA. Code No. 1805 ID. 0. 5mg/ml) , UWVii^^ 
L-5#[# (Pharmingen. Code No. 18062D. 0.5mg/ml) £/B(,vci^8l(D:#ft'efTofco 
*feSKffo£<7)fctf>, U3>t*t>S7^7lL-5 (Pharmingen. Code No. 19241 W) 
15. JSL7c e H^ti, triplicateT-frO, ^;&7iii£3c#)£o 
7) i^m 

20 2 7 > Agp-»<z)+M -y ym£.ctt? ^mmmt^oo^m 

(jfCfP) Code No. 11J) CI, 100mM£&3«fc"5C:i§«¥U ^teC«fc05tl*jfi^*T?' 
tP»i:(Dy77cfc > 3 #2DfiM fcl^<D50%?P«g ( I C50) M £ * to £ G 
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foam ti^Bic. ^<nmw^\t^\^v^=^^)\y^^^ o-^^-f =7-7.0 ( 

MfP) Code No. 11J) tZT. 10QmM£fc5<fc -3 CjgJSPU ^(^OfHilil'f 
^L£ 0 StJ^Sf^U ^M»C<fc5tJ--f h^OliSTO 

10 H»J2 6. 2 7&U { 2 8<DftlM£l«, orft : £»IL-42ltfIL-5M££«l 

O^P) Code No. -11 J) IZT, lOOmMfc&SJ^CJgflPU ^fifeCd; Oft^jftg^T? 
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IL-4P£*^tt IC 50 (tfg/ml) 
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15 : v^^^rtcfcU^5igEM^u:^-rsiiJ6«i(D<l:^a)f^ffl 

1 ) Jtfr^ 

2) ^67^^= >jgf^ 

0F&7JU:^> (Sigma Chemical Co.. St. Louis. MO) 0)£M-W&7kfg&(4 u g/m 
1) <b7KM:7JU5 -OA • 7vaA*> KAlu-Gel-S : Serva Feinbiochemica GmbH & 
15 Co.. Code No. 12261) S^fiS^ LTV O XfltJEfitZ O. SmlS-^tSo 

3) m^JS#^r& 

1 B&SJfuRtf, ffifefe 0 ^T?alB 1 B 1 ®&P&-#-f So u > hD- 

20 4) m&LBLifkmmm 

1 3 B g C^TT-BS^M^d: 0 aa°'J V^LS^mif X^lflL U >frC>#ffll 

5) jfiL+IgEfiCDillM 

ifll't'IgEiCDiiJ^iELISAj^^fflUTfTO, 1 Wtll7-v hia^OXlgE^ 
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on-i-^m^ (=1- k#-*§-7627. v^v-m^^^t. =f-m) > 2wtiit* 

5 ^e>^m-r^o 
6) ^fHass 

io mk-fife 

1 ) Hfr#J 

BALB/cttB^^-^X'jyN'- «*) J:0 6-8I^7(D7^x^iAU 1 

2) jgft 

15 ^^^Mffi&M^U 7%2. 4. 6- HJ- hD£mi/^>tf>(TNCB)<7)7-tz h 
3 ) E*HE/P«!l3£Sj 

4) mmm$k 
25 m.m±.(pmm^m'&. 
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-r) ^OTh 1 ^-Czf-^^C h^i-r >(DM££J£&U -Pf * > 4 (I 

L-4) , fV£-CK*>5 (I L-5) f0Th2^-<W hiJ-f>(Dl4S 

(AIDS) ^©^jSSJ^fctt^B&iWt 
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ib7M.m(Dmummm ; ^^«c (=o) r 9 r 9 «> ^mf&i^i 
. ^WiA^^i oco^o uT)v^)^T)i^-)^m ^r^on A ° r 10 
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"To ) $tt 0 ) £«U R 6 «, : 1 0<DIKi3&-5^ 
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#cf&8U ^e)4coiSi^7>'i/+;uSi?B^$tL?cXji/^^-ju7^y 

© ^ (4) 

R J i- (CH 2 )n 

(4) 

[2] R 3 tf, (D ^tSc 1 frh 1 0(DiEigaD^U^^fD{£i^7>'U^>'US, © $i 
£#3fre>6<Di/?P7JMfJUg, ® UT<D 0 F*J(Dfig!*-ceife£ 

. flfciJS&Sfcl fr£ 1 0 0)it&fc5U«#&:|*a>^7;u*JL/3£ (^t&i£ N e> 
2(D7JU^r>)l/^>'^N*^Ef : $iW&2<-frh4(F>V7 fr^^-h^J^^ )\& \ 
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